ND (2)
ND (2) U.K.). A portion (1Opl) of a 2 0 m~ solution of the mimetic was placed in the centre of an agar plate spread with bacteria (about lo* cells). Isolated colonies growing in the inhibition zone were removed and grown in liquid culture for subsequent characterization. In this way, strain T N 97902 was isolated from strain A.T.C.C. 9790 as resistant to the tripeptide, Prolylalanyl-~-2-aminoxypropionic acid, but still sensitive t o the dipeptide alanyl-~-2-aminoxypropionic acid; strain TN 97902 1 was isolated from strain TN 97902 as being resistant to alanyl-~-2-aminoxypropionic acid also.
The peptide mimetic antibiotics alanyl-~-['~C laminoethylphosphonic acid and alanylalanyl-~-[ 14C1aminoethylphosphonic acid (gifts from Dr. W. J. Lloyd, Roche Products Ltd., Welwyn Garden City, Herts., U.K.) are normally transported rather poorly in strain A.T.C.C. 9790 (Table I) . However, in strain TN 97902 only the dipeptide was transported, whereas in strain TN 979021 neither peptide was taken up. These results suggest that the resistance of strain TN 97902 to prolylalanyl-~-2-aminoxypropionic acid, and of strain TN 97902 1 to alanyl-~-2-aminoxypropionic acid is in each case due to the loss of a transport system.
The uptake of alanylalanyl-L-[14C laminoethylphosphonic acid in strain A.T.C.C. 9790 was severely inhibited (7045%) by a 1 : 1 molar ratio of tri-, tetra-and penta-alanine, and, to a lesser extent (less than 50%), by dialanine. However, although transport of di-and tri-alanine was readily measured ( Table 1) by using this standard fluorescamine assay, the uptake of tetra-and penta-alanine could not be detected (i.e. is less than 5 nmol. min-I mg dry wt.-I). These results are consistent with the presence in strain A.T.C.C. 9790 of a system that transports tri-to penta-peptides at a low rate, and, to a lesser extent, handles dipeptides. The absence of the system in strain TN 97902 does not detectably alter the rate of transport of those (rapidly absorbed) natural di-and tri-peptides tested (Table 1) . However, no peptide transport could be detected in strain T N 979021 ( Table I ), suggesting that the resistance of this strain to alanyl-~-2-aminoxypropionic acid is caused by loss of a major system that transports dipeptides and, to a lesser extent, tripeptides.
In summary, strain A.T.C.C. 9790 apparently possesses a system that transports dipeptides at high rate and tripeptides to a lesser extent, plus a low-rate system for oligopeptides, which handles dipeptides to a limited extent. It has long been known that there is a thiol group near the active site of the lactose carrier protein in Escherichia coli. This conclusion arises from the inhibition of transport caused by mercurials (Kepes, 1960), N-ethylmaleimide (Fox & Kennedy, 1965) and the oxidation by air of carbohydrate-depleted cells (Koch, 1963; Carter et al., 1968) . It is interesting that most (and possibly all) proton-coupled secondary active-transport systems are similarly sensitive to mercurials and N-ethylmaleimide. There was at one time a suggestion that the reactive thiol group lay in a subsidiary site that was occluded only by certain substrates (e.g. thiodigalactoside, melibiose) and not by others (e.g. lactose, o-nitrophenyl galactoside) (Kennedy, 1970) . However, that question has been clarified and it is currently held that only one binding site is involved (Wright et al., 1979) . ., 1972; Hobson et al., 1977) . It has also been established that these mutants show decreased proton inflow coupled to lactose inflow when compared with the accumulating parent (West & Wilson, 1973) . It is interesting that these non-accumulating mutants are sensitive to mercurials and N-ethylmaleimide at 10-fold lower concentrations than those that affect the parent strains .
More recently, Fried described another mutant P-galactoside carrier (Fried, 1977) that retained galactoside transport but again showed no accumulation. The Fried mutant, in contrast with the Wilson mutants, showed no inhibition at all by N-ethylmaleimide. Preliminary mapping indicated two lesions, one proximal and one distal in the y-gene.
The present work describes the following further differences in the chemical reactivity of the active-site thiol group of the Wilson mutants.
(1) The reaction with N-ethylmaleimide is less affected by substrate 'protection' in the mutants.
(2) The air-oxidation of the thiol in carbohydrate-starved suspensions is very much increased in the mutants, transport of galactoside being rapidly restored by 2-mercaptoethanol, and equally rapidly by KCN.
(3) Oxidation of the thiol by the addition of 5,5'-dithiobis-(2-nitrobenzoate) is 10-50 times faster in the mutant.
In the light of these results it is suggested that the Wilson mutations have caused an altered and indeed a more exposed geometry of the active-site thiol, such that it is more readily attacked by reagents and less readily protected by substrate. In its new position it can apparently more easily form an oxidized disulphide bond with a neighbouring thiol. The correlation in both the Wilson and the Fried mutants of the modified proton-symport properties with the modified geometry
